Equilibrium of Bowman-Birk inhibitor association with trypsin and alpha-chymotrypsin.
Association constants, enthalpies, and stoichiometries of Bowman-Birk soybean inhibitor for trypsin and alpha-chymotrypsin were measured in the pH range 4-8 at 25 degrees, 0.01 M Ca2+. The results are quoted in terms of moles of protease active sites, from active site titration. Enthalpies were obtained from calorimetry. The inhibitor was modified by carboxyl group modification, and by tryptic and chymotryptic attack. Association thermodynamics and stoichiometries of the modified inhibitors with both proteases were also determined. There is one independent site for each protease on the inhibitor protein. Modification decreases association to some extent, but does not appear to change stoichiometry or protease binding site independency. In the pH 4 region the association enthalpies are endothermic, of the order 6 kcal/mol for both trypsin and chymotrypsin. With increasing pH, the enthalpies decrease and become exothermic at pH 8 for chymotrypsin. Positive entropies, 50 cal mol-1 deg-1, occur at pH 4-5. They decrease as pH increases, but are always positive in sign. The observed to accompany the overall reaction, such as H+ transfer steps. The enthalpies and entropies probably compensate over the pH range 4-8, with a characteristic temperature of 390 plus or minus 30 degrees K. Estimates were made of the macromolecular Coulomb charge products in inhibitor-protease interaction. These range from about +5 to -60, over pH range 4-8, depending on the protease. Although intermolecular Coulombic forces cannot be easily delineated at the specific side chain level, they may operate at the macromolecule level.